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[0 0 7 9] 

03 (c) IZ^-t^olZ. X h^>f ^|HI»1 4©mWJCfcWSn-« 
^^n>y^M7JiCDM^lC^2©VX^/A°^->l 5 Sr^ja^S. i©*B^ 
2<Z>VX?/\°#-:v 1 5fcfc, X h^>f zfftW&l 4 <fc y=foj£v^2©;* h^>f -f 

[0 0 8 0] 

7&V^T% 03 (d) IC^-T J^IC, S/gK^^aiy^^^lCky. ^2<Z)V^. 

2<Z>8?3 t 4£ttfifc2rrs. -etlKl «!:»;, 03 (c) JCj^Lfc;* h^>f ^MSP 
1 4 p-^H7<yK!6a CSt UT p-$1^7>yFI6a tfSffi b 

. n-mffi7av#m7iz*b^j7Vimnm&ftmf8.-£ftz> B zwnzma-? 

^PgP8tCli^3b^^$tl, n-S^D>y^i7 0Tf7 a #_tS 7 b J: »J 
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*>MUcg£m-r£„ z:®Tl7a©i$ (tz = ti-t4) \^vf-yif\zx 

[0 0 8 1] 

04 (e) \Ztj<-*&o\Z. ^ h^-f ^g|PgP8 p^©p -^1 K 
16 a.tJS.fctfn-'tt^Ciy *Jf7_t{C, p-^2^7«y KI6 bfci^p- 

[0 0 8 2] 

Sbic. 04 (f) ic^-r«fce>ic, p-n>#* NS9 Jh©m^M^lc^3(Z) 
VX?A#->1 8£7£j&-r<5„ 
[0 0 8 3] 

f bt, 04 (g) \zjjk-?£olz. F^-f ni^^>^{cj:»;. ^3©t^^A 
#->l 8 0>^^S:|g^Tp-:3>#? M9^f,n-3>^^ h«3i;-£$:|& 

1 8 &iStSo 
[0 0 8 4] 

*^lc. 04 (h) lZm-tJ:t)iZ. p-n>^^M9±lCpiil0 5:M 
[0 0 8 5] 

0 5 ££0*0 6 &0 1 (DG a N^¥## Jll^CBS^SS©* 2 (DM £^ 

[0 0 8 6] 

£^ 0 5 (a) JC^i-<fc-9lC. -9- -7 7 2 _tlC, MOCVDSf{CJ: 

»J, n-3>^^M3, n-97'yKi4, MQWjgfl5, p-fll?^y 
KM6 afcJ;Ufn-«^^D^^M7 $:^KrJC^3-ti:So fbt, n-«^ 

:/n y?«7_tic, s i o 2 miki/V^y) i<Dxh^ 4 7ttffln 

>r?#->2 0©^ 1 CDX h^-f y^^§Pg|J2 2 artt:feSn-t^O'V^l7 
<JD«LfctCfl2 0>X h^>r^g§P^J2 2 b $:ftSN i (~-/>>r;i/) 
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-5c rzi-e, n-f^D^^l7©IS$:tliit5o 
[0 0 8 7] 

?MC. 0 5 (b) JC^rj^JC, CC1 4 (Eg^fc^) &JgV>£: K^>f 
^>?*tCj: y» Mi frP>fc£^2©VX?r?#-> 2 1 ®^2©X h^>f 
Pgl$2 2 bftlC£tt£n-«^Dy *«7 £fg 1 ©gg£ t 3 £#Ji t> Ttf 3 - 

r©^i©|g£ t 3^n-s^o^i7©i»t i j; y =fc/>£v^£icj: y 

[0 0 8 8] 

££IC, 0 5 (c) tC^-r<fce>lC, Si0 2 ^^^5^10YX^;^->2 
0(D^1 ©X h^>f ^H§PS|S2 2 atCfcV^. Cl 2 (i&Sjt) €:ffl^feK^>f 
X-/^>yiC<fcU, n-t^D»^l7^2©^St4eWl , JTH P- 
iH7'yKI6a^Iffi$tS„ -etltCfcy, n -Si^D y 9M 7 tCX h ^ 
>f ^g§P8B8#7£/&£*l5„ N i ^e>*Sf|2©TX^A^->2 

te&Wb 1 © 77^ — > 2 0 liXvy^>^$tl55iV> 0 ^-tllCi:*J. n -S^"/ 
n7^l7®±l7 bW©^P5*^l ©7X^^*-> 2 0 ©f£ 10X^7^^ 
*£HaP3P2 2 a©iJI£:^L<&y. n-ii-/D^l7(!)^ tU »J tif2 
©$S2 t 4*vJ\^V>©-e. n-i^D^I7 0fS t 2 0TI7 afS©|^Pj§ 

a 

[0 0 8 9] 

#CIC 0 5 (d) {C^-TJ^tC. n-«^yn^^M7_tJ3<fct>*X h^-T^ 
H§PgP8[*gtf>p-gll KM 6 a±lc, p-^2^77Kl6 b;J3J:tf p- 

[0 0 9 0] 
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££>IC 0 6 (e) iZijk-t&olZ. p -Z2>*9 bm9±<Dffifem&Km3<D 
2 6 So 

[0 0 9 1] 

fit, 16 (f) IC^-Tcte^C, K^-f ^y^^lCj: »J^3 ©7^?/^ 
->2 6©M^£Rfc^Tp-:3>#* M9^bn-3>^(^ M3tt'?:|iS 

6 Z&3k?Z>„ 
[0 0 9 2] 

*«ic. 06 (g) C^J^IC p-n>#* SJg9_tlCp«@l 0£7£f& 
U n-3>^^ hM3CD@£tJbfe^®lCn«@l 1 $:^^i--5o 
[0 0 9 3] 

*mMW<DG a N3R4£#» Iz-ifaR^ 1 iCfc^Tl*. n y *Jg 7 © 

^^•r<fc-5lC, W2fre>Wl^£^PgfttCJ[£<&oT^£o 
[0 0 9 4] 

-£©fc«K 07 (a) ©#||^M©¥^#W-1fitt^l t07 (b) ©fi£3fc© 
DSP 8 ©_tM$©i|igW 1 fc^ifrl/— ifaR-fl 0 1 A©X h^-f ^IMPSP 1 0 

8©iwi Mfimmtea-e. ¥m<*iy— 1 ©m^mm -if ist^- 

^IP§PS8©T^0>"PaW2#^#l'-1f3^1 0 1 A©* h^-f ^^PSP 

108 ©(@w i «ty ^m^(Dv. ¥m<* u-^m^- 1 ©maf u— if 3t©r^^^ 

[0 0 9 5] 

07 (a) ©^^©^ttl'-lfffi^l £07 (c) ©*£5fc©¥# 
«tU-1f^l 0 1 B t. Sctt^-S ii, if^l ©* h^>f ^HiPSIS 

8CDT^aS©*SW2 i:^^l/-if^l 0 1 B©X h^>f ^H§PgP 108© 
*BW2 4M*#l/-if^l©ffiS*l'-tf3fe<Z>7:*'<* b&H* 
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Il^-l 0 1 BO^ h^>f ^HgPgpi 0 80>(|iaW2 J: y=fcj£^(Z)T% ¥##1'- 

if^i o i B©m#fifltc!; »; %{&mT*%z> a 

[0 0 9 6] 

® 8 (Dm 2 CD^J&M IC W S G a N9&¥#tt 1^ - If ^O^fit £ j^f 

[0 0 9 7] 

08©^^l/-if^5 1 ICfc^T, -9-7T-rra«5 2JLIC, JP"£4. 5 
/im(Dn-G a N^&S n-3>## hM$ 3, 0 /t m<Z) n - A 1 a 

G a j_ a N)^^j;Sn-^7>V KI5 4, MQWfg1£Jg5 5£J:tf^£ 0. 1 
m©p-Al b Ga i-b NHft5p-*l KM 5 6 a tlT 

[0 0 9 8] 

MQWMI 5 5te, 8 OA© I n x G a j_ x N*e.ft5 3^fflif#F 

1 6 0 A I n y G a 1-y N 4 Otf>KMJi£#3£5:K^M$*lT 

3&S#M*^F«jt$:^-r^c lit, x>yffetj ) #Hifc#»n?ttx = 0. 
13, y = 0. 0 5tfcS„ 
[0 0 9 9] 

p-f aJttCtt, X h^>f^B§Pg|$5 8 £;g^£n-A 1 

c Ga^ NA^^Sn-i^n»y^l5 7^)MSnt^5. 
[0 10 0] 

7. Y=7 4 ~fW^U%^ 8ft(Z>p-£ll KM 5 6 aJitCtt, /P$0. 8 *t 

m©p-A l c Ga x _ c N fr£> p 2 ? ^ y KM 5 6 b *lT^£ 
„ p-^2^7>y KM 5 6 b _tJ3<fctJ t n-m^-/0-/*Ji5 7_fclCte, J|E£0. 
0 5 Amtf>p-GaNaME>&£p-:3>## hg5 9 tlT V^„ HT' 

, 0^a<cfeitf0^b<c'efetj. *HiSMT*tt, a = 0. 07, b = 0. 
0 7 £J:tfc = 0. 1 2t-fe5. 
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[0101] 

p-l2^7>yKl5 6btt, p-^H7>yK§5 6 a JhlC tlfcTJS 
5 6bU, ZIGDTJi 5 6 b 1 _tlC7£j&£4T,fc_LJg 5 6 b 2 i: Z^/uT^^. T 
I5 6blli, ra^^Sr^L, mz-it0. S timSA±aymZt 2*mV. 3 
. 5 fimOmt— ^©*gW5 $r^-r€>o ±!5 6b2tt, WrlS£j#iKS:^ 

U M^liO. 3 AtmOOl^S (t 1 - t 2) Jtj£©S$^3. 5 ^ mf 

, TJ&ttJbj£ J: *; fc^o -r&;b*>. _LM5 6b2ii, TS 5 6 b l <z>4@W 5 ( 

mio)m) j£jut©«@w4 (^2(D$a) ■frt>±j}^ffiikm'p-?z>m*:mvx^z> 0 

[0 10 2] 

#Iffln^K-A°> KiibTteS i tffflV*&*u pi K — A> h £. LT 
[0 10 3] 

p-3>#? M5 9jfr£n-=l>#? M5 3 3:7?©— «Mg«#x<3r? : >$r 

15 9±tC P m^6 Otfij&J&tStl* n-3>^!^M5 3 CDRffi L fc^SlC nl 
«6 1 jWgffcStlTV**. 
[0104] 

&mMM<D¥m>fol'-' t ?m^' 5 l KliSV^, n-i^n^l5 7©A11 
m&tfp-mi V^V KM 5 6 afc.fctfp-^*^-/ FI5 6 btf)A l&Bf£Jfc 

y KM 5 6 a&Z&p-mzV^y KM 5 6 b ©Mfr^J: *J < 4oT ^£ 

o -ttltCfcU, ^ h ^^P® 5 8 T©iW 5 ©MQWfSttS 5 5 0fi© 
^&JS#fWn-m^D y?S5 7 T©MQW?SttI 5 5 (DM^T'CDl^Mtfr 

□ d(Z><J:3lcLT, <^o#§y£;*7K-/ K^©^v^M#T^i&§? 

[0 10 5] 

H9. hi o^j;^®i i i*m8<DG aN&^mfcis-ifm^-s KDmm^m 
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[0 10 6] 

£-f. 09 (a) tC^TJ^K:, t77>f7H5 2±K. MOCVD^C 
J: n-3>^^M53, n-^7>vKl54. MQWffittl5 5, p -fl 

T. n-i^a<^|5 7 Jiicmi ©X h^>r^g§nSP6 3 10 

©v*?A#-:y 6 2izititmt®^y?->y2mz< v%s i o 2 (iftj/yn^ 

[0 10 7] 

09 (b) IC^-TJ;-MC, Cl 2 (i&Hi) &ffi^£RIBE&, FIB 
(•7>t-^^>f ^©F^x^^tcJtU, fll©v;**A#- 
>6 2 ©mi ©X h5>f ^^PgP6 3fi0n-i^n-y^l5 7 £|&5£-r£ 
. ZLtllZ£*) n-t^D7^l5 7 {C, Mtf^M&X h v >f ^fKH3P3|S 
6 4Mt5. -£©^> fl®7^^A^->62$:ilin. 09 ( 

J;t^n-«^-^O^^M5 7_hJCp -£12 Ff 5 6b £f£S£it£o 

[0 10 8] 

?M^T% 0 9 (d) tC^-T.t^lC, n-^D»^l5 7©7h7^f« 
P3B6 4©±gPlC^3^S p -$$2 ? =yv FS 5 6 b_h©M^^ Ni (— v^r^/ 
) i&ift^h5>f^©f 2fflY^^A^->6 6 Sj^lStfi. 
[0109] 

7j*UC01O (e) iCat-Tcfc^lC, ^ h \y A -?fc<Dt& 2 © 7^ * a°# - > 6 6 © 

FJB5 6 b&B£*U n-tS^D^l5 7 £^ 

ms-&Sc ^©££. l»li«cci 4 (MMfcigSl) &«v*fcR i e &fr^ 
n i^e>^-£>H2©vx^/\°^->6 6(Dmm&tf&*^^v?-y7zft,~zmtf 

2fc<fc p - jg2 KI5 6 bOjgffitt^fttCxy^ystiS. 

[0 110] 

££>lc, 010 (f) IC^-ri^tc, ft© K5>fxyf>yfeMv^^ h^>f 
:7*:ft©gl2©^;**>r?#-> 6 6 SrfUfflLT n-S«g^Dy ^Jg 5 7 Jt^<fct>*P 
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-^2^777 KM 5 6 b(DWWlZn-mWi7U y 9M 5 7 $:3g^^tC^S$i±S 
. -ei/t, n — 1Bi7rE:/D v 9M 5 7 <D0-fc$: p —^2 # ^ y K® 5 6b (D&fcil 

[0 111] 

010 (g) IC^J:?^ ^h7^yM207X^A^->6 6 
&|&£LfcgHC, n-*Sfe:/0 v*«5 7_LfcJ:tf P~£l2?^y FS 5 6 bJt 
lCp-3>#?h«59 £^£itS 0 
[0 112] 

f bt, 010 (h) ic^i^tc, P -n>#* M5 9 Jt©m^M^lc^ 

3 0)V;*?/\ o #-> 7 0 fcjgj&'f -5. 
[0 113] 

#;lc, Hii (i) jca^TJ^Jc, K^>f3iv^>fK: <k *JSB3 ©vx^A* 
->7 0<£>M^&l&V*Tp-3>#? M5 9^e)n-3>:?^ M5 3JT'& 
Bfc*U n-3>^^M5 3®^iS5:lliS$t5. *3©7Xf;^ 

-> 7 o &B&£-r&o 

[0 114] 

01 1 (j) JC^TJ^K:, p hjg 5 9 ±}Cpti6 0 & 

[0 115] 

6b (fg 2 mzjimzmz-feomvts (miniM) 

Tl56blt, ipgW5J^Jt(Di{iaW4 (^2<DipS) ^£ J::fr^»C^i-£ipg£ 
ttS±!5 6 b 2 £fr£>fc£ 0 
[0 116] 

^©fctf). p-^2^7>yKl5 6b®Tl5 6bl0iW5tt, $SW4fr£ 
TI 5 6 b 1 ©T#^<Z>ipg&^#:^to2-ti:TTS5 6 b 1 ©T^iCltfeiit 

lCifc^T?SffiS5 5tC^fc#[Bj(Z)3g7fc;*3J<y MPI#$K ffiMl^-if 
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[0 117] 

±15 6 b 2©iW3ttTl5 6 b 1 ©ipIW 5 
e>*l£fc#), ±!5 6b2©iW3, W4 5:|£<tt, ±M 5 6 b 2 ©tgfctfc/h 

£< bT¥##i'-iffSH t -5 i ©t&#mffi£Ttf £di:#-e£3o 

[0 118] 

fcfc, _tsami^«fctJ f ^2©m6MT*«, ^tt<z)i?-7T-rr««2, 5 2& 

JgV^TV^tf. 1^77>frSt2, 5 2 <Dftt> »J tC G a N*«, S i ClSf © 

*h«9, 5 9±tCpiilO, 6 0$:MU fttI«©GaNlfif ICn 
til 1,6 1 
[0 119] 

n-Wn^l7, 5 7 5:^15, 5 5«t»Jt)/J^^>K^ 

7T©^ttl5, 5 5fflira4L»n-t^n-yfl7, 5 7 lC«fc »J 
PRJtX£*l&£:#>. 0p-il^7^Fl6a, 5 6a©Xh7>f^W8 
, 5 8Ttf>*iW2, W5©^fil5, 5 5{C^tfi-rS 0 ^*WC<fc*;, M3c#i&M 
P -if m^-^H^ ^ ti S o 

[0 12 0] 

©t77>f7iS2, 5 2©ftt)tJ{CGaNifi, S i C*«^(D#1i44«;&£ 

«vmi«@i i, 6i zmm&mfc&G aNMfcmc.m-f&isT&z^. 

[0121] 

Jhffifll fcit;i2©||llt!i, H^yKiea, 56ati2 
^7>)/Kf 6 b, 5 6 btfmVMf&.&M&fc'D^TW.mVfctf. ZLtl<b<DMmZ 

[0 12 2] 

@i2 itmsmom 3 omgM & w § g a n u - if m*<Dim 
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[0 12 3] 

01 2GD¥#ttl/-1fit^7 1 lCfeV%T. t77>f7i«7 2_klC. ^£ 4 . 
5/imffin-GaN^e)&5n-3>$?M7 3, £ 1 . 0 ti m<Z> n — A 1 
a G ai _ a Njb>e>&£n-*^y KI74, MQW?S14®7 5 £ <fc JP £ 0 . 1 

5 nm(Dv-A l b G ai _ b Ni^^Sp-^l ^5vFl7 6 a^J®C?^^$ 

[0 1 2 4] 

MQWSSttl 7 5tt* 8 OA© I n x G a 1-x NA^«:S 3o0tf #F 

1 6 0 A(Z)I n y Ga^y Nfrb&& 4 -D&Mi^mMM ZtflcKKmM 

x = 0. 13, y = 0 . 0 5tfe§ o 
[0 12 5] 

p-fgl V^v KM 7 6 a_LlC&, Xh5>f^P^$:tt5n-Al c G 
a 1-c N#>P>fc£^£ 0. 3 /imffin-t|g'/D>^l7 7 #7£j&£*lT V*<5„ 
n-fSyQ>^!7 7©X h^-r^HPgPttW{ffiI©M{KI®^©^$:^bTV\ 

[0 12 6] 

n-^D>^l7 7C5^0f$tlliO. 3Amm n -^M^U 
VVMI 7CDTM7 7 att. ^£©&C+#&ff*t 2 ?:tbtfe 

[0 12 7] 

_LIC«, p-Al d Ga H Ni!)^&5l$0. 3 KI7 

6 b*«^J«StlTV^S 0 p -mztr^y KM 7 6 b CDTMOflSW 2 fc* 2 fl mt*$ 

P IV'yv KM 76b C0_hM©4§W 1 li 2 . 5#m-e&£ 0 p-^2# 
7>yKl7 6 b Jifcitf n-m$£:7*n vVMl 7 JiJCWU p-GaN*^^I 
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$0. 1 v.m<Dv-Ziy2 V hS7 9**^^$tlTVN€>„ 
[0 12 8] 

IIT, p-gll V^V KM7 6 aS<tO t p-|2^7'y KM 7 6 b © 
tfK"£Ml&2frTl5V. 0^a<c, 0^b<cl3<J:tf0^d<cT&»J 

, a = 0. 07, b = 0. 07, c = 0 . 12fcJ:tfd = 0. 07T&£„ 
[0129] 

teMg#JSV^*l£o p-^1 97«yK!7 6 a ^J:^p -^2 V =5 y KM 7 6 
b<Z)dp^UTS|g«l X 1 0 17 ~3 X 1 0 17 /cm 3 T»*J, p-ny&9 hM 
7 9 (D3f^ V T?g^«4 X 1 0 17 ~ 8 X 1 0 11 / c m 3 T&£„ 
[0 13 0] 

p-3>^i'M7 9)!i^n-3>^i'M7 3©— gPM^tf^y^^tCj; 

9_tJCp«S8 O^^ftatl. n-3>^^M7 3 0i[Bl/feiSi{Cnti8 
l#j£j&2*lTV*£ 0 
[0131] 

#Hli#!lG>¥##l'-1fiR J ?'7 1 iCfc^Ttt, n-t^n>^|7 7 (DA 1 
ifflJ&Jttf P 1^5fFl7 6afeiOtp-»2{'7*;Kl7 6b0Al IBfifc 
JtJ:*J ^<ftoTWfci!), n- < Si^yn^^M7 7<D®#T*p#p-^l * 
K® 7 6 a££tf p -£12 KM 7 6 b ©JBtff** «fc »J *>/J\3 < fco TV* 

So -e*lJCJ:y, p -* 2 ^ 5 9 Kl 7 6 b TCMQWffittI 7 5 ©f«Tf OH 

«fc»j yttfv-m zir^v km 7 6 b tomqw^si 7 5<z>&& 

jesters. 3©<ke>tcbT, n®«f^«s«jg©^#i/— ^m^7 utm 

[0 13 2] 

01 3fc<fctf® 1 4&01 2®GaNJfi^ftl/-fi : f7 1 <Dm^^<D- 
m £ B-t i^Wliiffi HT- & & . 
[0 13 3] 
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SI 3 (a) iZ^^Z>iZ. &gkf&&mm[*3T*. -9-77>f7lS7 2± 
{C, MOCVDS^CJ: »J, n-n>^^M73, n-^77K|74, M Q 
W*S44M7 SSitfp-f l ^7>yKl7 6a $r^^6^tc^$-ti:S 0 ia^©^& 
17 3, 7 4, 7 5, 7 6 a^3tlfet77-f 7i«7 2 
blfcUffiU p -mi KM 7 6 a _htc. p-^1^7>yKl76a©<l 

-10 0> #[oJtC#>ofc;* h^>T^g§Pg|S8 3 SiO z (IMbS/U 3> 

) ^e>&£fll<£>v;*?r?#-:/8 2MtS. 
[0 13 4] 

7j*UC, 013 (b) IC^-fJ:?^ t77>f TWfcl 2 fc^f^R^SftlC J| 
U p-^2^7>yKl7 6b5:^tS„ ZLV>^ mfoUm* 1 0 0 0 TCfrf 

h^>f -/^^P^58 3CDjSi23B0)^ltf>^;*^/\ o #->8 2_t<Z)#{Cp 
2V5v KM 7 6b £jll#5£frJCJE&:g£iir£o ^0>*gJH> p-*2f5fFI 

7 6btt, S^Sr^-re^lC^y, _L« (MQW^fl7 5j!)^IV^) 

3£tCfc£ 0 d<D*§£\ P 2 7 7 KS 7 6 b ©±M©{ffl|gttMQWSffiI 7 
5 IZ M L T « £ & -5 . 
[0 13 5] 

8 2 -7ymmz£ y-ffc^fttCBtefe-T ^<Z)$L 013 (c) iZjjk-t&oK. 
V-mZV^V KM 7 6 b(D_hffi(C. S i 0 2 ^£^£>&<5^»2 ©7^^A^!-> 
8 4 £7£*rr& 0 #IC, 1 7 7 >f 7I« 7 2 ^Ig^SilrtJCl I, n -nffi 

7*ny^l7 7SiftfiStfi. i©|gL 1 0 0 0TCt&«jc«o3i:K: 

J:»J, n-|&2*^y KM 7 6 b _fcJCJgj£3 tlfeSI 2 © # A# - y 8 4 _t© 
i^$:i^Tiaibfep-^7y KM 7 6 a±lC<9*M*£ftlCn-«^ny ^ 
177 £/&:S3ii:£ 0 
[0 13 6] 

if7r-rr««7 2 &jga«s$i*^e>«tyffiu ^2©vx^^ 
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